Is atherosclerosis a mitochondrial disorder?
There is increasing evidence that damage to the vascular environment from oxidative stress plays a major role in the pathogenesis of atherosclerosis in addition to classical risk factors, such as age, arterial hypertension, diabetes, dyslipidemia, smoking, vascular wall inflammation, or genetic predisposition. Oxidative stress results from the endogenous or exogenous generation of reactive oxidative or nitrogen species, generated by the respiratory chain or enzymatic sources. Oxidative stress results in lipid peroxidation, damage of mitochondrial components including mitochondrial DNA, mitochondrial dysfunction, damage of endothelial cells, vascular smooth muscle cells, and erythrocytes, and lastly apoptosis via either the receptor-mediated pathway or the mitochondria-mediated pathway and activation of the caspase cascade. Though re-balancing of the redox homeostasis by various agents is clinically hardly effective, various trials with experimental agents are promising in this respect. Overall, atherosclerosis appears to be the endpoint of various different pathogenetic mechanisms, of which oxidative stress and disturbed mitochondrial metabolism and function are key factors.